INTRODUCTION

28
The widespread use of pesticides in modern agricultural production and other activities has 29 resulted in increasing levels of pesticide residues in natural ecosystems, thus becoming an 30 important environmental problem. One main problem of pesticide use relates to the large 31 transport losses that usually affect pesticides applied to agricultural land, which cause offsite 32 movement of the pesticide and diffuse contamination of soil and water systems. In this 33 context, there is a need to develop efficient strategies to prevent and mitigate soil and water 34 contamination by pesticides, and particularly to reduce pesticide mobility in the environment 35 (Hapeman et al., 2003) . 36 Organoclays, that is, natural clay minerals with their original inorganic exchangeable 37 cations replaced with organic cations, have been proven to be very good sorbents for different 38 classes of pesticides and, accordingly, have been proposed to prevent and remediate 39 environmental contamination by pesticides (Hermosín et al., 1992; Brixie and Boyd, 1994;  at 20 ºC (Worthing and Hance, 1991 The texture of the soils was determined by the hydrometer method (Klute, 1986 In Eq. 1, ρ is the bulk density of the soil column (g cm -3 ); θ is the soil column volumetric Relevant physicochemical characteristics of the soils used in this study are given in Table   207 1. The soils had similar pH (7.0-7.4) and low organic carbon contents (0.62-1.10%), the latter (Table 1) .
221
The X-ray diffraction patterns of oriented specimens of Mg 2+ -and K + -saturated soil clay (< 
234
The contents in smectite, illite and kaolinite of the soil clay fractions (Table 2) Al accounted for less than 2% of the soil clay fractions.
244
The phyllosilicate content in the whole soils, also included in Table 2 , was calculated from as small as 10% was measured for soils 3 and 4, which contained less than 5% smectites 284 (Table 2 ). This small increase in the K d value measured for soils 3 and 4 could be attributed to calculated using Eq. 1, which were 2.9 (183 mL water added) for soil 1 and 3.2 (202 mL water 314 added) for soil 4 (Table 3) . Thus, linear, instantaneous, and reversible sorption conditions (Table 3) . 336 An additional effect of spermine addition to soil 1 was the increase in the total amount of 337 fluometuron leached from 25% to 52% of the amount of herbicide applied to the soil column. 
